Abstract: Excess molar enthalpies have been determined for binary liquid mixtures of dibromomethane (CH2Br2) (DBM) with acetonitrile, furan, acetophenone and tetrahydrofuran at 313.15 K. The excess molar enthalpies are endothermic for the systems CH2Br2 + acetonitrile, and + furan whereas exothermic for the system CH2Br2 + acetophenone and + tetrahydrofuran over the whole composition range. The results were fitted with the Redlich-Kister equation by means of the least square method. These results indicate the existence of specific interactions between all these components.
INTRODUCTION
The study of dibromomethane (CH 2 Br 2 ) (DBM) with acetonitrile, furan, acetophenone and tetrahydrofuran is of interest, not only because the compounds are of industrial importance, but also because their interactions are pronounced, making them better solvents and also used in day-to-day life. For example, acetonitrile dissolves a wide range of ionic and nonpolar compounds. Acetophenone is colourless, viscous liquid and is involved in the production of significant resins and fragrances. It is also raw material for the synthesis of some pharmaceuticals.
Furan is colourless, flammable, highly volatile liquid with a boiling point close to room temperature. Due to its aromaticity, furan's behaviour is quite dissimilar to that of the more typical heterocyclic ethers such as tetrahydrofuran. Tetrahydrofuran is a raw material for the manufacture of adipic acid and nylon. It is an industrial solvent for PVC and in varnishes. It is an aprotic solvent and can dissolve a wide range of nonpolar and polar chemical compounds. It can be used to dissolve rubber using gel permeation technology. It dissolves PVC as well and is the main ingredient in PVC adhesives. It liquefies old PVC cement, and is often used industrially to degrease metal parts. Dibromomethane is naturally produced by marine algae and liberated in the oceans and is used as a fumigant for soils, grains and fruits. Also used as a solvent and as an intermediate in the chemical industry.
As a part of our continuing efforts to obtain thermodynamic and physicochemical quantities on with all these compounds are of considerable interest due to occurrence of specific interactions between these components in the liquid state.. This is caused by the presence of two Br and two H atoms in CH 2 Br 2, which can thus act as -acceptors towards, and be involved in the hydrogen bond formation with acetonitrile, furan, acetophenone and tetrahydrofuran. Latter will act as ndonors. These systems were selected to find out the effect of oxygen atom in aromatic ring (furan), outside the ring (acetophenone), and also to establish the effect of one oxygen (tetrahydrofuran) in the cyclic ether. Dibromomethane has two equivalent proton donors and can thus form different type of complexes with the above-mentioned compounds. A literature survey revealed that extensive studies on such systems have not been carried out to date. The results obtained have also been interpreted in this paper.
EXPERIMENTAL
Dibromomethane (Fluka) were further purified by fractional distillation and the constant middle fraction was used for the experiment. Acetonitrile (B.D.H.), furan (A.R.) and acetophenone (A.R.) were dried over freshly activated molecular sieves before use. Tetrahydrofuran (E.Merck) was used without further purification .The chemicals were specified to have a minimum purity of 99.0 mol% as determined by GLC.
Method
Excess molar enthalpies, H E , were measured by means of a heat flux micro calorimeter [5] (C-80 model from Setaram, France), whose temperature was controlled within ±0.001K. The solutions were prepared by mass. Mole fractions are accurate to ±0.0001. The reliability of the microcalorimeter was earlier checked by measuring H E for systems of cyclohexane + hexane at T=298.15 K as given elsewhere [3] . The mean deviations of the H E are estimated to be about 1% over most of the mole fraction range. The experimental values of this work are estimated to 0.5% at the equimolar composition.
RESULTS AND DISCUSSIONS
The experimental excess molar enthalpies, H E at T=313.15 K for investigated mixtures are summarized in Table 1 . The results were fitted by least squares to the equation:
where x 1 refers to the mole fraction of CH 2 Br 2 . The least square parameters, along with the standard deviations, , are reported in Table 2 . The standard deviations, , are calculated using equation
where H E is experimental excess enthalpy and H E calc calculated excess enthalpy using equation (1), m is number of experimental data & n is number of constants characteristic of a system. Graphical presentation of experimental values of data is presented in Figure 1 .
The excess enthalpy results from the disruption of interactions between like molecules and the introduction of new interactions between unlike molecules [6] . indicate the presence of strong specific interaction leading to the formation of complexes. This interaction is due to hydrogen bonding between a hydrogen atom of CH 2 Br 2 and lone pair electrons on the oxygen atom of tetrahydrofuran as is suggested by Nath and Tripathi [1, 7] between tetrachloroethane and acetone.
CONCLUSION
In conclusion, it is pointed out that the present investigation reveals the existence of electron donor acceptor interactions leading to the formation of complexes through hydrogen bonding between the components in the liquid state. Dibromomethane has two equivalent proton donors and can thus form different type of complexes with above-mentioned compounds. 
